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THE STORAGE BATTERY WITH GAS ENGINE ELECTRIC PLANT 


One of the most important and satisfactory accessories 
which can be installed with a modern electric generating plant, 
using gas engines for power, whether supplied with natural gas, 


The 25-kilowatt and 50-kilowatt dynamos of 440 volts to 
460 volts, are utilized for lighting service and for small com- 
mercial motors, the storage battery acting as a reserve and as 





illuminating gas or producer gas, is the storage battery. 


a regulating device, giving practically a constant voltage at the 





STORAGE BATTERY AT STRATFORD-ON-AVON ELECTRIC WORKS 


The accompanying illustration shows the storage-battery 
equipment at the Stratford-on-Avon Electricity Works, re- 
cently installed in England. This town, famous as the birth- 
place of Shakespeare, and visited by tourists from all sections 
of the globe, has recently been provided with a new and up-to- 
date gas-producer plant of the suction type, which supplies the 
necessary fuel for two gas-engine units of 50 and 80-brake 
horsepower, respectively, directly connected to direct-current 
generators by special leather-linked couplings. 


lamp terminals. 

There are two 4-kilowatt, 230-volt machines operating at 
1,300 revolutions per minute, used as a balancing set and capa- 
ble of dealing with 35 amperes out of balance in the middle 
wire. There are three machines used for making up the booster 
set, a direct-current motor driving the two boosters, which have 
an output of 90 amperes each up to 150 volts, with a speed of 
800 revolutions per minute. 

The storage-battery plant consists of 220 cells of the “D. P.” 











sesh i 


er 


fe 





; SS 8 Ceres 


= Pre eee scl 


eae 


re 


472 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





[Vol. XIX—No. 23 








English accumulators in glass receptacles, each having a ca- 
pacity of 300 ampere hours. As noted by the illustration, the 
plates are suspended from the edges of the glass jars, the posi- 
tives being of the Plante. type, while the negatives are of the 
pasted type. 

These batteries have eleven plates per cell, and are capa- 
ble of giving 140 amperes when discharged in one hour, and 
when discharged in 10 hours the capacity is increased to 300 
ampere hours, the voltage at either discharge rate not falling 
below 1.8 per cell. 

It is stated that the positive plates are of pure lead with 
hard skin Plante formation, with an exceedingly large surface 
acted upon by the electrolyte. It will be noted that the cells 
are mounted on wood trays, with glass oil insulators of the 
mushroom type, arranged on double-tier stands. 

The storage battery is a most efficient auxiliary to any gas- 
engine electric plant, giving service without interruption when 
the generating units are shut down, during certain periods of 
the day or night. 


EXTENSIVE IMPROVEMENTS IN NATIONAL FOR- 
EST IN IDAHO. 


Acting Supervisor F. L. Fromme, of the Priest River 
National Forest, in Idaho, has just been authorized to begin 
the construction of more than 138 miles of trails in his forest 
at a cost of $5,200. This amount is additional to the allotment 
to cover the purchase of two gasoline launches to be furnished 
for fire patrol and ferrying on the lakes in the Priest River 
Forest, and the money for the construction of twenty-five 
miles of telephone lines to be built between New Port and 
Priest Lake. 

This extensive system of new trails will assist in opening 
up many square miles of country now locked up and inacces- 
sible to settlers and users of the forest, and will facilitate the 
work of protecting many valuable stands of timber from 
destructive forest fires. Many old trails in the forest made by 
trappers and Indians have been impassable for years by 
reason of dead and down timber. These will be put in shape 
for travel in all cases where the route which they mark is 
considered better than any other which can be held cut. 

The trails will be constructed as follows: From Hagman’s 
Ranch to New Port, eight miles; from end of Reeder Creek 
trail, up Granite Creek to the Bald Mountain at the head of 
the North Fork of Granite Creek, twenty. miles; extension of 
same trail to Middle Fork of Granite Creek, ten miles; from 
head of Sullivan Lake around west shore to foot of lake, four 
and one-half miles; from Gipsy Copper Camp to meadows on 
Sullivan Creek, five miles; from Henry’s ranch to Dry Canyon, 
three miles; from forks of Big Creek up North Fork to Bald 
Mountain, six miles; from Piatts Lumber Camp on Pack 
River up Falls Creek ridge to Cabinet Divide, six miles; from 
main divide, co:inecting with same trail, down Soldisr Creek 
to Priest Lake, ten miles; from cabin on Gold Creek up stream 
to Grassy Mountain, connecting with Granite and Sullivan 
Creek trails, fifteen miles; up Kalispell Creek from Priest 
Lake to main divide, fifteen miles; from Consalus’ ranch up 
Upper West Branch of Priest River, six miles; up Indian 
Creek from Priest Lake to Cabinet Divide, ten miles, and 
from Newcomb’s ranch on west branch of Priest River to the 
foot of Priest Lake, ten miles. This improvement work by the 
Forest Service will begin immediately and will. be completed 
before summer of next year. 





CONTROL OF INTERNAL COMBUSTION IN GAS 
ENGINES.* 
C. E. Lucke. 

One of the primary prerequisites for close engine con- 
trol or regulation, be that engine a steam engine, a gas 
engine or any other kind of motor, is absolute constancy of 
cyclic effort with a fixed position of the controlling mech- 
anism. The promptness with which a change of effort will 
follow a change of setting of the governing or regulating 
gear depends among other things upon the cycle of opera- 
tions to be carried out in the cylinder, and, in the case of 
gas engines, the cycle is such that much time may elapse 
between a governor movement and the controlling effect 





FIG. 1. 
desired. This has been clearly pointed out in many papers, 


and as ordinarily called “cyclic influence,” it is well under- 
stood. 


*Paper presented at December, 1907, meeting, American 
Society of Mechanical Engineers. 
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It is the object of this paper to examine into the con- 
ditions under which constancy of effort may or may not be 
obtained with constancy of setting of the governor and 
valve gear. It is possible in gas engines to get many dif- 


ferent indicator cards at apparently constant external load, 
the differences indicating difference of effort, and in most 
gas engines, even with the mechanism for controlling the 








FIG, 2. 
engine fixed in position, the same variation of indicated 


effort may be observed. The differences which will appear 
on the indicator card for apparently identical conditions are 
not differences in compression, suction or exhaust lines, but 
almost entirely differences of combustion and expansion 
lines, or as the expansion line position is fixed by the com- 
bustion line, it may be said that the differences are due en- 
tirely to variations in combustion lines. 

It would appear, therefore, that because combustion lines 
in gas engines are not identical for apparently identical con- 
ditions of the mechanism that we have failed to control this 





FIG. 3. 
combustion in a manner required by everyday practice in the 
use and application of gas engines. Whether, however, this 
failure is due to ignorance on the part of .designers, or 
whether the end sought is in opposition to natural phe- 
nomena will not appear without analysis. 

As an illustration of some of these variations, Fig. 1 is 
presented and represents a continuous record of the max- 
imum pressure over several strokes in a small gasoline 
engine governing by holding the exhaust valve open when 
the load is light, each line giving the results of one constant 
adjustment. Aside from the variations produced by the idle 
strokes, which are of course not here considered, it is to be 
noted that the maximum pressure for any one adjustment 
which should be identical are not identical, and that in some 
cases they are more clearly identical than in others. 

From the set of indicator cards of Fig. 2, it appears 
that the ignition is sometimes spontaneous or starts from 
some point on the compression line before the ignitor -has 
acted, indicating preignition of the charge. A still different 
sort of variation or lack of constancy is shown in Fig. 3; 
the variations are those due to height of combustion lines 
and the form of that part of the combustion line which runs 
into the expansion line, In Fig. 4 there is presented another 
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indicator card in which not only is there a variation of the 
combustion line similar to that of Fig. 3, but one of another 
sort; a violent wave appears at times, different for successive 
strokes and sometimes absent. 

An examination of the indicator cards here presented 
and many others of a similar kind that every gas engine 
experimenter has found at some time or other, will indicate 
that the variations in the combustion line are principally of 
three sorts, running one into the other; first, there may be 


FIG. 4. 
too early a beginning of the combustion line or preignition, 
which comes and goes sometimes in the most puzzling 
fashion, but which at other times can be traced to a re- 
moval cause and eliminated; secondly, with an absolute con- 
stant ignition and smooth lines successive strokes may in- 
dicate a displacement of whole or part of the combustion 
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FIG. 5. 
line. This is a mixture variation effect. Thirdly, there may 
be at some time violent waves or even mild waves differing 
on successive strokes, passing away and recurring at times, 
and at other times persistently present. This is the phe- 
nomenon of the explosive wave. 

Mixture Effects. 


A variation of mixture may affect the combustion line 
through a change in the rate of propagation, which results 
from changes in mixture proportion considered in conjunc- 
tion with piston speed. A slow burning mixture will tend 
to give a flatter combustion line with a fixed piston speed 
than a fast mixture. Likewise, a mixture may begin to burn 
rapidly and finish slowly, giving succeeding combustion lines 
which coincide in part, but which vary toward the end where 
the combustion line runs into the expansion line from the 
dilution of the last part of the charge by early produced 
neutral gases. Through excessive dilution of some part of 
the mixture in the cylinder, which it must be understood is 
probably not homogeneous, scme of the gas may not burn, 
and on succeeding strokes the diffusion may be more or less 
complete than before, allowing the incompleteness of the 
combustion to vary toward the end of the process. The 
actual mixture under combustion consists not merely of air 
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and gas, but rather air, gas, or burnt gases, to the whole 
that may occur, will produce variations in combustion lines, 
but variations in combustion lines may just as well occur 
when the proportions of totals are constant, through lack 
of homogeneity of the mixture on successive strokes. 


Excluding for the moment a consideration of neutral 
products, the problem of securing a proper proportion of 
air to gas in the cylinder is one of orifice flow, and the 
failure to secure it may be analyzed on the basis of the laws 
covering orifice flow. In this connection it must be re- 
membered that it is not volume proportions that are most 
important, but rather weight proportions, since it is a defi- 
nite weight of air that is required to burn a definite weight 
of gas, although volume proportionality will follow if the 
pressure and temperature of both the air and gas are con- 
stant and the same, which unfortunately is seldom true. 
The orifices through which the air and gas flow separately 
to form the mixture are of very peculiar forms, as a rule, 
and not the same either in size or form, so that the laws of 


Cae 


FIG. 6. 


variation of proportion are reducible to the laws of varia- 
tion in the weight of air per pound of gas flowing through 
separate orifices of different form and size at probably dif- 
ferent temperatures and with different pressure drops or 
pressure heads. 


It is well known that the coefficient of efflux for the 
flow of gases through orifices varies with the size of open- 
ing, shape of opening and velocity of flow or pressure head. 
Air enters the engine cylinder under the influence of a 
pressure head representd by the cylinder vacuum. The gas, 
however, has a pressure higher than atmosphere if pressure 
gas and lower than atmosphere if suction producer gas, so 
that while the head causing the flow of air is the cylinder 
vacuum alone, the head causing the flow of gas when under 
pressures is the sum of the cylinder vacuum head and its 
own pressure head, and when under suction is the differ- 
ence between the cylinder vacuum and the gas-pipe vacuum. 
Gas pressures are, moreover, never constant in practice nor 
will any of the gas pressure regulators proposed and used 
make them constant nor reduce them uniformly to atmos- 
phere because they always involve inertia effects of moving 
solid parts and of the gas itself. 


With a fixed opening the cylinder vacuum head actinz 
on the orifices is a variable because piston speed in 
engines varies from zero to a maximum and back to zero 
for every suction stroke. This variable vacuum head with 
fixed gas pressure head either positive or negative causes a 
variation in the ratio of the total head on the gas orifice to 
the total head on the air orifice, and hence has the effect 
on varying proportions of air to gas throughout the strokg. 
In addition to this, whenever the gas is under pressure and 
the opening fixed, the idle engine period, that is, the period 
of no suction, allows time for the pressure gas to flow past 
the orifice and collect in the air chamber, which would tend 
to make the mixture rich in gas at the beginning of the 
next stroke. 

Intermittence of flow is 


another element which enters 
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into the variation of proportion because it brings into 
play the inertia of the gas and the inertia of the air. A 
stream of air or gas can not be started or stopped instantly, 
and as the masses to be moved are not the same the inertia 
will not be the same for the two, and one will tend thereby 
to lead in its flow over the other one, that which has the 
smaller mass leading. At the end of suction that which 
has the greater mass will continue its motion for the longer 
time. 

It appears, therefore, to be an extremely difficult 
proposition, viewed entirely independent of the gas engine, 
to secure constant weight proportion between two gases 
flowing through two orifices into a partial vacuum through 
openings of different sizes and shape under heads com- 
pounded of the vacuum and the gas pressure with variable 
rates of flow, changes of barometer, gas pressure and the 
temperature of both gases, and it is not surprising that 
variations occur, but rather more surprising that the results 
are as uniform as they are. After having proportioned the 


air and the gas, the mechanism delivers it into a cylinder 
through a valve to an irregular head or clearance space 
where it mixes more or less uniformly with the neutral gases 
therein. These residual gases may have the same composi- 
tion on successive strokes or may not, depending upon a 
variety of circumstances, some uncontrollable, such as dif- 
fusion; others under practical control, such as point of igni- 
tion and back pressure. A rather aggravated case of this 
mixture variation effect on various engine settings is given 
in Fig. 5, the fuel being gasoline and the engine a small one. 


Another case not so aggravated, but much more com- 
mon, is shown in Fig. 6. This is from a medium size 
engine running on city gas. It is to be distinctly understood 
that the mixture variations which occur in a _ hit-and-miss 
governed engine, before and after misses when the com- 
bustion chamber contains in the one case air after a miss 
and in another case burnt gases after an explosion, are 
excluded from this discussion and only the variations which 
occur in engines operating under steady and uniform con- 
ditions included. 


Explosive Waves. 


The French scientist, Berthelot, gave the name “ex- 
plosive wave” to a certain phenomenon observed in the 
combustion of explosive mixtures, which phenomenon was 
later more fully investigated by Mallard and Le Chatelier 
in “Recherches Experimentales et Theoriques sur la Com- 
bustion des Melanges Gazeux Explosifs,” and in recent years 
by Dixon and Bradshaw, Crussard and many others, which 
phenomenon may easily occur and does occur in gas engine 
cylinders. In some cases it is possible to define the condi 
tions which will produce it and in other cases it is not. Ex- 
amining the rate of propagation through a tube, it is found 
that at times the propagation is uniform, at times mildlv 
undulatory, indicated by waves of great amplitude accom- 
panied by shock and sound. This violently undulatory 
propagation has an extremely high rate and can be produced 
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whenever there is a violent agitation of the mixture about 
to be ignited. 

One sort of agitation producing this result and in use 
by early experimenters was a small stream of the mixture 
impinging into the main mass. An apparently different agi- 
tation, though probably identical, studied especially by later 
experiments, is a pressure wave or compression wave. It 
can be shown that if combustion be started in a tube, closed 
at one end, waves may set up so violent as to cause 
extinction before the passage through the tube is completed. 
In this case the agitation is a result of a compression wave 
produced by the combustion itself. In engine cylinders this 
same sort of wave may exist. The motion of the piston 


itself during compression produces a compression wave 
which advances before it through the mixture and which 
probably reflects and superimposes or neutralizes, as acci- 
dent may dictate, so that the entire mass is in a process of 


agitation during compression. 












Vy 
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FIG. 8. 





Inflammation started in such a mixture agitated either 
by streams of gas as the result of pockets in the com- 
bustion chamber or by compression waves, will sometimes 
be very violent, giving a true explosive wave, but may not 
exist at all. This seems to indicate that the violent moment- 
ary pressures of the explosive wave crest result only when 
advancing waves superimpose one on another and syn- 
chronize with their reflections. 

A simple experiment that can be performed by any- 


one will yield explosive waves of this sort on any gas engine 


if between the indicator and the engine cylinder there be’ 


connected a pocket with a small throat, which may be made 


of pipe fittings. An engine which gives a smooth combus- 
tion line without such a pocket will give with the pocket 
explosive waves even when the ignition is quite late. In 
nearly every engine these waves will be produced when the 
ignition takes place before dead center, that is, during the 
time when the mass is agitated by compression waves from 
the piston. 

Fig. 7 shows an explosive wave from a kerosene engine 
having not hot bulb and a very good form of combustion 
chamber. Fig. 8.shows for even very late ignition an ex- 
tremely violent wave, so violent that it is shown for only 
part of the stroke, the pencil having jumped from the paper 
for the rest of the stroke. Fig. 9 shows a curious modifi- 
cation of this wave with a sort of harmonic at the crest. 
Fig. 10 is a record of a violent wave in a large oil engine of 
the hot bulb class, and Fig. 11 shows another less violent 
wave taken from the same engine shortly after. These 
pressure waves are not to be confused with the occasional 
fluctuations of the indicator pencil due to the natural period 
of vibration of the piston and parallel motion of the indi- 
cator, although, according to my experience, the confusion 
is more likely to be the other way, the vibration of the 
indicator parts being more often the only explanation for the 
waves that are found. 

It is interesting to compare these waves with the work 
of Mallard and Le Chatelier, especially that part of it in 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


475 


which they report photographically some explosive waves of 
light. By passing a photographic plate across a tube in 
which the mixture is to be burned, the record will give an 


~ indication of the rate of propagation because one co-ordinate 


will represent time and the other will represent distance 
traveled by the flame. These waves are light waves and 
very similar indeed to the actual pressure waves recorded 
by our indicators. Occurring in engine cylinders they are 
elements not only of danger, but of interference with con- 


trol and require attention for their elimination, but even in spite 
of great care often refuse to yield to any sort of treatment and 
persist in spite of the application of remedies. 

Preignition. 

Whenever on compression a mixture ignites itself be- 
fore dead center the phenomenon is called “preignition.” 
Besides the many known easily avoidable causes, there are 
some that are diflicult to understand. Any inward projecting 
part, such as a piece of asbestos gasket or rough edge of the 


casting, a bolt head, nut, piston compression plate, carbon- 
ized oil or possibly an ignitor, may get so overheated as to 
cause ignition. The compression causes a temperature in- 
crease, measured by the degree of the compression so that all 





FIG. 9 


parts of the gaseous mixture, except those directly in contact 
with cold walls, will suffer the same temperature rise, due to 
the compression. If there is near any particle of mixture 
another source of heat than the compression the temperature 
at that place will rise higher and may rise so much higher as 
to cause an ignition. It may be also that lack of homogeneity 
in the mixture will result in zones where the mixture has a 
lower temperature of ignition than at other places, for ex- 
ample, in places where lubricating oil is vaporizing or in the 
case of gasoline where the mixture is a little more rich in 
gasoline. This is another cause. In spite, however, of these 
traceable causes there seem to be some others, and these are 
mostly associated with the percentage of hydrogen in the 
gas. 

At one time it was believed that the temperature of igni- 
tion of hydrogen was so low that the addition of hydrogen 
to a gas not previously containing it would lower the tempera- 
ture of ignition of the mass, and designers, including the 
writer, went so far as to announce figures for the reduction of 
compression for each per cent of hydrogen present that was 
necessary to prevent preignitions. 

Repeated experiments by the different engine builders 
and by engineers not associated with the building of en- 
gines point conclusively to the fact that preignition may 
occur when the percentage of hydrogen is low and may not 
occur when it is high and again may occur when it is high, 
and may not when it is low for a given engine running on a 
given compression, but there seems to be substantial agree- 
ment on the statement that if the hydrogen were absent 
there would be no preignition at this compression. 

A considerably detailed investigation carried on partly 
in the laboratory at Columbia and partly in the field seemed 
to indicate that it was not the percentage of hydrogen 
in the gas that fixed the tendency to preignite, but rather 
some ratio of the hydrogen to the other elements present. The 
remedies applied commonly for preignition troubles are two- 
fold; first, a reduction in compression; second, an introduction 
of neutral elements, such as water to be vaporized into steam, 
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steam itself or cooled and purified exhaust gases. This prac- 
tice introduces greater variations in the mixtures than it is 
desirable to have, and is justified only in emergency, that the 
engine may continue to run. 

An examination of the old values of the temperature of 
ignition for explosive mixtures throws no light whatever on 
the solution of this phenomenon, but some more recent de- 
terminations do. By dropping a weight on a plunger, closely 
fitting a cylinder containing a known gas mixture and measur- 
ing the plunger travel up to the point where it is stopped by 
the explosion the temperature of ignition may be calculated 
by the adiabatic law from the volume ratio in compression 
when the ignition takes place by the compression alone. This 
method of measurement was employed by Dr. K. G. Falk in 
the mechanical engineering laboratories of Columbia, and 
gave for repeated trials of the same mixture at different times 
the results so consistently uniform that they seem to be very 
valuable. These were reported in the October meeting of the 
American Chemical Society, and are here summarized. 


‘ 


FIG. 10. 


Hydrogen and Oxygen. 


Mixture by Atmospheres adiabatic Ignition temperature 


corrected for moisture 
deg. cent. 
4H. + O: 47 maximum 878 
2H: + O: 813 
H: + O: 33 minimum 787 
H: + 20: 803 
H: + 402 844 


This indicates that the temperature of ignition of H 


volumes compression 


and O varies with proportions and is lowest not for the 
mixture that burns to steam, but for equal parts so that 
H:O: is the first product formed. The temperatures are 
those resulting from adiabatic compression to 33 atmos- 
several 


pheres minimum and 47 atmospheres maximum, 


times higher than ever attained in gas engines of the ordin- 
ary type. 
Carbon Monoxid and Oxygen. 


Atmospheres adiabatic 
compression 


Mixture by 
volume 


Ignition temperature 
corrected for moisture 
deg. cent. 
6 CO+0: 76 maximum 994 
4CO+0O:; 901 
2CO+O0; 43 minimum 874 
CO +0; 904 
The lowest temperature is obtained with the mix- 
ture 2CO + O: with 43 atmospheric compressions which lies 
between the maximum and minimum for H and O, but the 
maximum value of 76 atmospheres for 6 CO +O: is much 
higher than the highest for H and O. It is interesting to 
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note also that equal additions of CO or O act the same in 
raising the temperature of ignition. 

The addition 
mixtures always raises the 


and O 
and the 


of neutral nitrogen to the H 


ignition temperature 


new temperature THon for the mixture containing N may be 


written as a function of the old temperature Tu,o as fol- 
lows: 
TH,0,N = TH,0 + 30n 
in which volume of inert gas 
n= 
volume of H:2 or O: (whichever is smaller) 
n= 
Thus, the addition of 4 Nz to the Hz + Os mixture, which 
has the lowest temperature of ignition, raises the ignition 
temperature from 787 deg. cent. to 907 deg. cent., a value 
Similarly, for the CO and O mixtures an equation was 
found giving the temperatures resulting from additions of N, 
which is 
Tco, 0,N = Tco, o + 80m 


: : volume of inert gas 
in which m= 


of H, CO 


volume of CO 


Combinations and O which approach the 


FIG. 11. 


producer gases were found to have ignition temperatures 
which followed the law of rise by addition of neutral. If 
the ignition temperature of the H and O part be calculated, 
considering the CO as inert and that for CO and O part 
calculated considering the H as inert then the lower value 
This indi- 


cates that the ignition temperature of complex mixtures is 


is found'to agree with the observations by test. 


fixed by two of its components and their proportions to 
each other, all else acting to raise the temperature as inert 
or neutral gases. 

Trials of alcohol gave a temperature of 973 deg. cent. 
at 62 atmospheres, and fairly constant for over 100 per cent 
variation in quantity, while gasoline gave 902 deg. cent. with 
47 atmospheres, constant for more than 300 per cent range in 
quantity. 


These results explain the apparent inconsistency be- 
tween percentage of hydrogen in the gas and the conditions 
of preignition. It appears from the figures given for the tem- 
perature of ignition that in a producer gas containing hydro- 
gen and CO with various neutrals mixed with oxygen, the 
temperature of ignition does not depend on either the hydro- 
gen necessarily nor the CO necessarily in the mixture, but on 
the relation that one of these bears to the oxygen present and 
which one can be determined only by computing the tempera- 
tures of ignition for the value and taking that value, which 
is lower. One very significant fact in addition to the above 
is brought out by these results, and that is that the ignition 
temperatures and compressions formed are all very much 


higher than those used in engines. No ordinary engine uses 
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compressions anywhere near those determined for preignition. 

It is evident, therefore, that as preignitions occur they 
are due not only to the compression, but also to other 
sources of heat. The interior parts must be hot enough in 
places to materially augment the temperatures produced by 
compression alone. As the final temperature, due to com- 
pression, bears a fixed relation to the initial temperature 
for any given compression that final temperature may be 
made higher not only by heat additions during the compres- 
sion, but by a higher initial temperature. High-temperature 
burnt gases retained in the cylinder are, therefore, detri- 
mental and scavenging would be an assistance, but it is 
doubtful if initial temperatures are high enough in actual en- 
gines to account for the preignitions which occur, judged in 
the light of these ignition temperatures measured, and it is, 
therefore, extremely likely that all heat effects, not neces- 
sarily for the entire cylinder, but for some part, are the real 


causes and in addition the occasional presence of a certain 


sensitive proportion between oxygen and either CO or 
hydrogen. 
The solution of the problem of controlling pre-igni- 


tion resolves itself into three parts; a Maintenance of pro- 
portion of the elements of the mixture to those having the 
higher temperature of ignition, provided this mixture will still 
contain enough oxygen to burn all the fuel present; b Care 
in securing as low an initial temperature of the mixture as 
possible by maintaining inlet passages cool and -purging the 
cylinder as completely as possible of burnt gases. This also 
involves the maintenance of early ignition to reduce final 
release temperatures. c Care in designing the machine so 
that interior parts shall be as well cooled and as uniformly 
cooled as possible. A well-cooled cylinder with one spot, 
such as a nut, poorly cooled may just as well be poorly cooled 
throughout. 

The prevention of explosive waves entirely in engine 
cylinders seems to be impossible. They can be avoided to a 
large extent and practically eliminated by giving attention to 
the form of the combustion chamber and to the method of 
igniting so as to avoid the generation of successive waves 
that might superimpose, but precisely how this is to be done 
cannot be said at this time, and more research will be re- 
quired before a solution is possible. It may appear in the 
light of complete information that no solution will ever 
be possible. 

The maintenance of uniform cylinder mixtures involv- 
ing, as it does, first, the correct and positive proportion- 
ing of air to gas, and later, the uniform mixing of this pri- 
mary mixture with the burnt cylinder gases in always. con- 
stant quantities, is a thing which is absolutely impossible with 
the present type of engine. Careful design can do much, but 


I feel it cannot overcome, so long as present types are ad- 
hered to, the numerous difficulties here presented. 

These three phases of the general subject of our lack 
of control of internal combustion in exploding engines, 
namely, the maintenance of mixture proportions, the elimina- 
tion of explosive waves and pre-ignitions are all warthy of 
much study, and are all difficult problems in themselves. It 
is hoped that in this presentation of the conditions to be 
met that designers and builders of these engines, as well as 
the users, may be led to continue the investigations and to 
announce their results. 


ELECTRIC HEAT. 


A concise analysis of the possibilities of electric heat 
versus heat from fuel, viewed from the narrow point of 
view which is most unfavorable to the electric furnace, in- 
quires as to those relative costs of fuel and_ electrical 
energy for which the cost of the blast-furnace and of the 
electric-furnace treatments becomes the same. The 
mense importance of the element carbon in metallurgy is 


im- 


due to its double application as a strong reducing agent, 
and as a fuel to produce, by its oxidation, the heat needed 
for the chemical reaction. In the case of reduction of iron 
from the ore, the blast furnace and the electric furnace re- 
quire the same quantity of carbon to act as reducing agent 
But the 


blast furnace also requires carbon for producing the neces- 


and to combine with the oxygen in the iron oxide. 


sary high temperature, and it is only this last portion of 
carbon, the calorific value of which is replaced by electri- 
cal energy in the electric furnace. We will, therefore, first 
compare the cost of fuel and electrical energy to produce 
the same number of heat units. 

One kilowatt-hour is equivalent to 860 kilogram-calories, 
which is approximately the full heat obtained from 100 
grams of good coal when completely burnt to carbon 
dioxide. If the cost of a ton of coal of 2,000 pounds (or 
907 kilograms) is a dollars, and if the efficiency of heat 
production by burning coal is x per cent, then the coal 
required for producing 860 kilogram-calories costs a+90.7 
On the other hand, if the cost of 1 kilowatt- 


hour is b cents, and if the efficiency of producing heat from 


x dollars. 


electrical energy is y per cent, then the kilowatt-hours, re- 
quired for producing 860 kilogram-calories, cost b + y dol- 
lars. Hence electrical heat will be cheaper than heat pro- 
duced by combustion of fuel if a y is greater than 90.7 


b x. 


By assuming definite figures we introduce, of course, an 


To go further, we need the efficiency figures x and y. 


uncertainty into our comparison, but it will probably be 
considered fair if for a first approximation we assume a 
25% efficiency for fuel heating and a 75% efficiency for the 
electric furnace. Then we conclude that electrical heat will 
be cheaper than heat produced from fuel if a is greater than 
30.2 b, or in words, if the cost of a ton of coal in dollars 
is more than 30 times the cost of a kilowatt-hour in cents. 
For instance, to compete with coal at $6 per ton, the elec- 
tric kilowatt-hour would have to cost less than 0.2 cent 
This is clear evidence that if the electric furnace did not 
have other important features it could not compete with 
fuel heat under ordinary conditions. 

We have purposely made this comparison on the basis 
of the cost of the ton of coal and of the kilowatt-hour, 
although it has become customary to use the electric horse- 
power-year as the unit of electrical energy in such esti- 
mates. Then the above condition can be stated in this way: 
Electric heat will be cheaper than fuel heat if the cost of 
one ton of coal is more than one-half the cost of the elec- 
tric horsepower year. Stated in this form, the comparison 
looks more favorable for the electric furnace than stated, 


as in the preceding paragraph. But in reality it is not 
proper to make the comparison on the basis of the horse- 
power-year, since we thereby implicitly assume that the 
electric furnace is working continuously every hour all year 
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around, which is in general a decidedly improper assumption. 
It is, of course, clear that the above comparison is ex- 
ceedingly narrow in that it considers only one single side 
of the problem, namely, the amount of fuel and electrical 
energy required to produce the same number of calories. 
But even in this very respect the above comparison falls short 
of the truth and does not do justice to the electric furnace. 
The chief reason is that electrical heating is essentially in- 
ternal heating, permitting a very high concentration of 
energy at any point wanted, and thus enabling one to pro- 
duce high temperatures. Fuel heating, on the other hand, 
is always more or less transmission of heat from the fuel 
to the charge, and the rate of heat transmission depends on 


the difference of the two temperatures; this rate decreases 
rapidly the higher we go up in the temperature. Naturally, 


with fuel heating we can never obtain any higher tempera- 
ture than that of the burning fuel itself. There is no cor- 
responding limitation in electric heating. This is the funda- 
mental reason why for all very high temperature processes 
This is an established 
fact, but since electric reduction of iron ore does not fall 


the electric furnace reigns supreme. 


into this class of processes, we may not further discuss 
them here, except by pointing out that the possibility of 
obtaining higher temperatures might be found useful for 
special cases of iron ores; for instance, with titaniferous 
slags. It is of greater importance perhaps to refer to the 


fact established at the Sault Ste. Marie experiments that 
iron ores containing a high sulphur content can be success- 


fully smelted in the electric furnace so as to get a pig iron 
containing only a few thousandths of one per cent of sul- 
phur. Through the electric furnace certain iron ores will 
therefore become available for the production of pig iron, 
which heretofore could not be treated economically. This 
will probably become more important in future years than 
it seems to be at present. 

But there is another point. With respect to the reduc- 
ing agent it was stated above that the same amount of car- 


bon as reducing agent is required in the electric furnace as 
in the blast furnace to rob a certain amount of iron oxide 


This is perfectly true, but it would be ab- 
solutely wrong to conclude that the electric furnace has 


of its oxygen. 


therefore no advantage in this respect over the blast fur- 
nace. The point is that the blast furnace requires coke, 
while charcoal or peat coke will do very well in the elec- 
This point is at the bottom of the whole 
in California. On account of coke not being 
available, California has not had its own pig iron industry. 
At the new plant on the Pit River there is unlimited tim- 
ber for charcoal making. It would be a matter of great 
industrial importance for California, and would stimulate 
similar progressive work in other districts where the con- 
ditions appear sufficiently favorable for electric smelting 
and sufficiently different from the conditions in our present 
blast-furnace centres. 


tric furnace. 
situation 


In the latter centres electric smelt- 
ing for reduction of iron from ore is, of course, out of the 
question.—Electrochemical and Metallurgical Industry. 


MEETING NOTICE. 


The International Independent Telephone Association 
will hold its annual convention at the Coliseum, Chicago, 
Ill., January 21, 22, 23, 1908. 
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CIVIL SERVICE EXAMINATION. 


The United States Civil Service Commission announces 
an examination on January 8, 1908, to secure eligibles from 
which to make certification to fill the following-named va- 
cancies, and vacancies as they may occur in the Indian 
Service in the engineering positions indicated below: En- 
gineer, $720 per annum, Mescalero Agency, N. Mex. The 
person to be appointed to this position should be qualified 
to operate steam engines, boilers, pumps, dynamos and elec- 
tric light apparatus. Examination in Branches 1 and 2 is 
required for this position. Engineer, $720 per annum, Zuni 
School, N. Mex. The person appointed to this position 
should be qualified to operate boilers, steam engines and 
Examination in Branch 1 is required for this posi- 
tion. Engineer, $720 per annum, Riverside School, Okla. 
The person appointed to this position should be qualified to 
operate steam engines, boilers, pumps, a steam-heating plant, 
etc., and should have had experience in the management of 
Examination in Branches 1 and 2 


pumps. 


electric light apparatus. 
is required for this position. Assistant engineer, $720 per 
annum, Salem School, Oregon. The person appointed to 
this position should be qualified to operate boilers, steam 
engines, pumps, dynamos, and electric light apparatus, and 
a steam-heating plant. Examination in Branches 1, 2 and 3 
is required for this position. 


conditions in the various schools and agencies of the Indian 


Owing to the widely varying 


Service general engineering examinations will be given under 
the following separate branches. An applicant may take 
one or more than one of these in his discretion. The pros- 
pects of appointment will be increased by successfully pass- 
ing more than one of the branches indicated. Applicants 
should fully indicate in their applications the particular 
branch or branches in which they desire to be examined, 
and should state as definitely as possible the experience they 
have had which would tend to qualify them in the branches 
selected. Salaries, $480 to $1000 per annum. The majority 
of the appointments, however, are made at salaries of $720, 
$840 and $900 per annum. Age limit, 20 years or over on the 
date of the examination. Application Form 1093, only one 
form being required in case more than one branch is se- 
lected. Two days will be required in case more than three 


branches are taken. 


MEETING NOTICE. 


The Technical Publicity Association held its November 


meeting, on the evening of the 2ist, in New York, and listened 
to an address on “The Evolution of Fine Printing, and its 
Influence on Advertising Literature,” by Paul Pfizenmayer. As 
usual, new members were elected. 

Among. the companies represented by those present, were: 
A. Allen & Son,. New York; Yale & Towne Mfg. Co., New 
York; Lidgerwood Mfg. Co., New York; Sprague Electric 
Co., New York; General Electric Co., Schenectady, N. Y.; R. R. 
Almond Mfg. Co., Brooklyn, N. Y.; Crocker-Wheeler Co., 
Ampere, N. J.; American Locomotive Co, New York; Gold- 
schmidt Thermit Co., New York; A. S. Cameron Steam Pump 
Wks., New York; Crane Co., Chicago, Ill; International Silver 
Co., Meridian, Conn.; Traylor Iron & Steel Co., High Bridge, 
N. J.; Standard Roller Bearing Co., Philadelphia, Pa.; and 
J. G. Brill Co., Philadelphia, Pa. 
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ELECTRICITY FOR THE ILLUMINATING 
ENGINEER. 


“The larger part of illuminating engineering has to do 
with the use of electric light,” says the “Illuminating Engineer.” 
“This does not necessarily mean that the electric light gives 
a better illumination than other illuminants, but that the more 
numerous forms of electric lamps, and the more elaborate struc- 
tures in which they are used, render the problems of their 
use more complicated. It is impossible to draw a sharp defining 
line between the collateral branches of Science, and this per- 
tains to illuminating engineering as well as to other specific 
phases of engineering science. The illuminating engineer should 
have a considerable knowledge of certain branches of electrical 
engineering. Thus, in the case of exterior lighting, he should 
have some familiarity with the various systems of transmission, 
and the relative efficiencies, with reference to the generation 
and distribution of the current, of the various forms of electric 
lamps. In interior lighting he should be sufficiently familiar 
with the principles of wiring, to determine which of two or 
more arrangements of light-sources will require the least expen- 
sive and most practical wiring installation. He should further- 
more be able to determine approximately the difference in cost 
of different wiring specifications. Many installations—could we 
not say most?—have either too many or too few outlets. On 
account of the innate frailty of human nature, there are cases in 
which architects, whose commission depends upon the total cost 
of construction, or the electrical contractor, whose profits depend 
upon the same thing, will specify a super-abundance of outlets 
for light-sources, and points for switches. On the other hand, the 
owner, actuated by another phase of this same human frailty, will 
often cut down the outlets and switch-points to such 
an extent as to make an adequate lighting * installation 
a practical impossibility. To find a happy means between 
these extremes is where the ‘horse sense’ of the illum- 
inating engineer comes in. On the whole, it is far 
better to err on the side of too many than too few outlets and 
switch-points. The entire cost of the wiring is relatively small 
compared with the total cost of a building; and it is always a 
simple matter to leave a lamp out of commission, or to cover 
up an outlet entirely if not required; but to install an outlet or 
switch-point where none was provided originally is an awkward 
and expensive operation. Cases are almost without number in 
which this patching up of originally inadequate wiring has to 
be resorted to; in fact, one can scarcely go into an office build- 
ing, store, or factory, in which such make-shifts are not at once 
in evidence. We have seen million-dollar office buildings in 
which outlets on moldings had to be provided before the offices 
could be used. Besides defacing the building, and being expen- 
sive, such wiring is often contrary to the accepted code, inas- 
much as outlets are thus required to supply a number of lamps, 
which were originally intended for only one or two. 

“Besides providing a sufficient supply of outlets for such 
light-units as may be required for the immediate purpose, but 
also to afford means of adding others, or for changing their po- 
sition to meet future requirements, a liberal supply of switch- 
points should also be provided. The use of a so-called ‘pendant 
switch’ is a declaration that the electrical engineer neglected to 
provide a wall switch in its proper place. Like many cases of 
drop lights, it is a make-shift for what should have been a 
permanent fixture. The fact that an electric light can be turned 
off and on at any distance has perhaps contributed more to its 
adoption in this country, especially in dwellings, than any other 
single feature, and this convenience should be taken advantage 
of to the limit. Here, again, ‘horse sense’ is a great virtue in 
an engineer. There are no mathematical rules for determining 
where switches should be placed; that they should be placed at 
the most convenient points and whenever and wherever they 
will add to the utility and convenience of the user, is the sole 
rule for guidance. We have known of a very efficient illumin- 
ating system being condemned because of faulty arrangement of 
the switch-points, which had been overlooked by the illuminating 
engineer. 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





479 





Approved Electrical Devices 





This department from time to time will contain an illustrated 
description of all fitttnas approved by the Underwriters’ 
National Electric Association, 





CONDUIT BOXES. 


Boxet, small rectangular cast-iron box, with cast-iron 
and porcelain covers. Switchet, round box for surface snap 
switches. Approved for exposed work only, Nov. 11, 1907. 
Manufactured by the 

Meyers Electric Co., Syracuse, N. Y. 


’ 


“Flex box,” formerly “Sarco.” Types A, B and C, for 
flexible steel conduits and armored cable. Approved Nov. 9, 
1907. Manufactured by the 

Steel City Electric Co., Pittsburg, Pa. 


SWITCHES, KNIFE. 


Tower-Binford, 125, 250 and 600-V. All capacities, with 
or without fuse extensions. Approved September 18, 1907. 
Manufactured by 

The Tower-Binford Electric & Mfg. Co., Richmond, Va. 


G. E. Punched Clip, lever types, all styles without 
fuses, 25 to 300 A., also front-connected 300 A., and all back 
connected patterns with extensions for open link fuse cut- 
outs, 250V. Approved October 18, 1907. Manufactured by 

General Electric Co., Schenectady, N. Y. 


G. E. Punched Clip, spring types, all styles, without 
fuses, 75-150 A., 250 V., 30-75 A., 500 V., also back con- 
nected patterns with extensions for open link fuse cut outs, 
250 V. Approved October 17, 1907. Manufactured by 

General Electric Co., Schenectady, N. Y. 


Trumbull: Type A., 25, 50, 75 and 100 A., 500 V. All 
capacities 250 V., type B, 25 A., 500 V., with or without 
extensions for standard cartridge fuses. All capacities, 
250 V., type C., 15 to 100 A., 250 and 500 V., with and with- 
out extensions for standard cartridge fuses, type K, 25 A., 
250 V., with and without extensions for standard cartridge 
fuses. Approved October 22, 1907. Manufactured by the 

Trumbull Electric Mfg. Co., Plainville, Conn. 


SWITCHES, PUSH BUTTON FLUSH. 


M. & M. single and double pole types, 10 A., 250 V. 
Approved October 21, 1907. Manufactured by the 
Machen & Mayer Electrical Mfg. Co., Philadelphia, Pa. 


SWITCHES, SURFACE SNAP, SUB-BASES. 


Weber: Cat. No. 444, round porcelain sub-base fot 
switches and receptacles used in exposed knob or cleat work. 
Approved October 22, 1907. Manufactured by 

Weber Electric Co., Schenectady, N. Y. 


RHEOSTATS. 

G. E. Rheostat Panels, types AA and UP., self con- 
tained units carrying type 3 A., motor starting rheostats and 
cut-outs, type AA with type C., form G., circuit breaker up 
to 35 H. P., 110 V., 50 H. P., 22-550 V., type U. P. with 
P. C. knife switches and enclosed cartridge fuse cut-outs up 
to 20 H. P., 110, 220 and 500 V. Approved October 22, 1907. 
Manufactured by 

General Electric Co., Schenectady, N. Y. 


ROSETTES, FUSELESS. 


P. & S. cleat types, 3 A., 250 V., Cat. C. 09. Approved 
October 22, 1907. This device is also suitable for use on 
500-volt grounded circuits in street railway properties. Man- 
ufactured by 

Pass & Seymour, Inc., Solway, N. Y. 
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EDITORIAL. 





The National Government, through the Forest 
Service of the Department of Agriculture, is carrying 
TAXATION on a magnificent work in the con- 
FOR servation of timber and water on 
FOREST the one hundred and fifty million 
CONSERVATION. acres of National forest that have 
been established during the past sixteen years. This 
action was taken primarily to prevent. the reckless 
cutting and burning of our great heritage of timber. 
But it has been found that this wood preservation 
likewise effects a water regulation, thereby insuring 
a steady flow throughout the year for irrigation and 
power purposes. To carry on this work, the Gov- 
ernment has already spent large sums. Roads, trails 
and telephone lines have been built, dams constructed 
and trees planted. As the benefit is to the people, so 
the major part of the expense has been borne by them. 

But a portion of this expense has been’ met br 
the sale of timber, by the fee for grazing, and, finally, 
by the taxation of power companies. Here it is con- 
sidered that valuable rights which belong to all the 
people and are protected at Government expense 
should not be given away free of charge when they 
are sought for commercial use. In the last case, the 
charge is not made for the water, but for its con- 
servation. The justice of this charge is manifest in 
the case of the lumbermen and stock grower, who 
take from the land without making return thereto. 
But the power companies accomplish more than any 
other single factor in aiding and furthering the very 
purpose for which the forest reserves were created. 
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The roads and trails to the power plants, built at 
enormous expense, are the very best fire breaks, and 
are always open to the rangers. The use of the tele- 
phone lines is given free to Government employes, 
and the working force from the power plant is al- 
ways available for fighting fire without expense to the 
Government. The dams that they build regulate the 
flow of water, which is thus made available to the 
farmer even to the very end of the season; the im- 
pervious closed flumes prevent undue loss by ab- 
sorption and evaporation, and deliver an increased 
volume of water for the irrigator’s use. The power 
company probably spends more on work contribut- 
ing to the conservation of timber and water in the 
immediate vicinity of its plant than does the Govern- 
ment in the same region. This work redounds to the 
benefit of the stock and lumber interests without di- 
rect charge to them. Any Government work in the 
same section likewise redounds to the benefit of these 
people, as well as the power company. Yet it is 
proposed to tax the company for all Government 
work without any recognition of the great work that 
it is doing. 

Nevertheless, this injustice is insignificant when 
compared with that which will be entailed if the 
latest suggestions of the Secretary of Agriculture be 
enforced. To understand the circumstances leading 
up to this, it is necessary to go back to the Act of 
Congress, approved May Ist, 1906, by which the Edi- 
son Electric Company was granted the right to oc- 
cupy and use certain lands in forest reserves in Cali- 
fornia in connection with its electric power business, 
in Section 9 of which it is provided, “That said com- 
pany shall pay annually in advance to the proper 
officer of the Forest Reserve for the privileges hereby 
granted, such reasonable sum as the Secretary of 
Agriculture shall fix from year to year.” The “priv- 
ileges granted” are the right to occupy and use certain 
limited areas of land; the “reasonable sum” fixed by 
the Secretary of Agriculture in his circular of No- 
vember 28th, 1906, is an annual rental for the land, 
and in addition to this, a tax on the total amount of 
electric energy generated by each plant. 

“The conservation charge cannot be made upon 
the basis of the electric output or earnings of the 
power company, but, if made, should be based upon 
some fair proportion of the amount actually expended 
by the Government of the United States in protecting 
the forests upon the particular water sheds tributary to 
these power plants. The right to occupy these small 
areas of Government land is the only right which the 
power company acquired from the Government. In 
order to make these power plants commercially suc- 
cessful, it has been necessary for the power company 
to build hundreds of miles of transmission lines from 
the several power houses to the various towns ani 
cities throughout the State, and to spend millions of 
dollars in the construction of distributing systems. It 
has also been necessary for the power company to 
construct steam plants, and have available at all times 
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sufficient steam capacity to carry its entire load of 
electric energy, in the event of any accident to the 
water power plants, or in the event of lack of water, 
which last condition frequently occurs. The 
Reserve investment is but a very small proportion of 
the investment required in the conduct of this power 
business.” 


Forest 


“The construction of these power plants in the 
Western States will require the expenditure of a great 
many millions of dollars. The plants are particularly 
beneficial to the Western States, and very materially 
aid in the development and upbuilding of the several 
communities in which they are situated by furnishing 
power for the operation of transportation lines, for 
pumping water to irrigate vast areas of lands which 
would otherwise remain arid, and for manufacturing, 
lighting and other necessary purposes. 
millions required to build these power plants can only 
be obtained by the issuance and sale of bonds; 
sition of any such tax as is proposed will make it im- 
possible to sell bonds for the development of these 


The necessary 


impo- 


power plants, and will be a grave and serious blow to 
the advancement of the Western States.” 


“It has never been the policy of the Government 
to make any charge against public service corpora- 
tions for the occupation of the public lands. 
companies, telegraph 
service corporations are granted absolute rights of 
way upon the public lands of the United ‘States with- 
out charge. Such is now and always has been the 
policy of the Government in respect of military res- 
ervations and Indian reservations. Since the creation 


Railroad 


companies and other public 


of forest reserves, various public service corporations 
have been granted rights in these reservations by 
special and general act of 
charge whatever.” 


Congress, without any 

“Why, in justice and square dealing, should these 
grants be made to railroad companies and water com- 
panies, as well as for certain purely private purposes, 
without charge, and electric power companies be 
charged not only for what they actually get from the 
Government, the 
definite areas of land, but also charged a tax upon 
their entire business, in connection with which they 
get no rights from the Government, and which busi- 
ness requires an investment outside of the forest 
reserves hundreds of times greater than the invest- 
ment in the forest reserves?” 


namely, right to occupy certain 


The foregoing extracts from the argument pre- 
sented by the attorney of the Edison Electric Com- 
pany in appealing from the decision of the Secretary 
of Agriculture indicates the danger that threatens all 
power companies. Most of them are willing to con- 
cede that some charge should be made for conserva- 
tion, but maintain that such charge should be based 
upon some equable proportion of the amount actually 
expended by the Government in protecting the forests 
within the water sheds tributary to their power plants. 
In making this charge, some allowance should be 


iiade for the aids furnished by the power companies 
in accomplishing purposes for which the reserves were 
made. 


PERSONAL. 


J. E. Bridges of the Westinghouse Testing Laboratories 
has returned to San Francisco from Seattle. 

Owen H. Gray and Milton D. Grosh have established 
offices at Salt Lake City, Utah, as mechanical, electrical and 
hydraulic engineers. 


Arnold Pfau, consulting hydraulic engineer for the Allis- 
Chalmers Company, has left San Francisco and is on his 
way to Switzerland. 


C. F. Reuter, formerly with Allis-Chalmers Co., is now 
manager of the Pacific Jupiter Steel Co., with offices at 140 
First St., San Francisco. 

Geo. P. Low, formerly editor of the Journal of Elec- 
tricity, Power and Gas, is now with the Lake County Power 
Company, which plans to supply Kelseyville and Lakeport 
with power from a natural gas well. 


Frank E. Eaker has been appointed Los Angeles agent 
for the Vulcan Electric Heating Co., of Chicago, Ill. Mr. 
Eaker has been superintendent of the Western division of 
the Chicago 


Edison Company for years. 


IMPORTANT NOTICE. 


For the purpose of facilitating the disposition of a mat- 
ter of great interest to hydro-electric companies, and to be 
sure that we have at our disposal the proper names of not 
only the corporations, but their presidents and secretaries 
as well, we would like to receive at the very earliest con- 
venience from all the water power companies operating west of 
the Rocky Mountains, their proper corporate name, together 
with the names of their respective presidents and secretaries. 

The reason for asking for this information is of vital 
importance to every hydro-electric power company through- 
out the West, and an immediate reply is urgently requested 
Legislation at Washington at this next session of Congress 
will undoubtedly make it advisable for an organization of 
will be sent 


your companies to be formed. Personal letters 


you upon receipt of the above information. 
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TRADE NOTES 


The Platt Iron Works have been given contracts by the 
People’s Water Company of Oakland, California, for three 
Corliss cross compound crank and fly-wheel engines, with a 
capacity of 8,000,000 gallons each. 


TRADE CATALOGUES. 
The Electric Appliance Company has issued an illus- 
trated price list of Packard tantalum lamps; also of Alpha- 
duct flexible conduit which they have in stock. 


o 
Bulletin No. 79 from the Wagner Electric Mfg. Co., 
their “Electrical Instruments of Precision,’ illus- 


trating the application of switchboard instruments and trans- 


shows 


ammeters and 
current, both 
one of the 


formers. In it are described voltmeters, 
wattmeters for direct alternating 
single and polyphase. The Wagner Co. 
first to develop a line of alternating current instruments. 
The Sprague Electric Company interesting 
booklet on flexible steel conduit and 
armored cord, manufactured by them under the Greenfield 
patents. In it is what when, and 


why used, and where obtained. 


and for 
was 


sends an 


armored conductors 


shown they are, how, 
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CURRENT COMMENT 


The United Railroads of San Francisco has placed its 
feed wires underground along a portion of Mission Street 
and the lower end of Market Street. 


A factory for the manufacture of glass telegraph and 
telephone poles has been built at Grossalmerode, Germany. 
The glass mass is strengthened by interlacing and inter- 
twining with strong wire threads. The company will accept 


$6 for a pole 23 feet long. 


The metallized incandescent lamp has a carbon filament 
that has been baked in an electric furnace before and after 
the usual treatment, giving a purer carbon of greater density 
The first 


cost is greater, and the cost of energy will be about the 


and less specific resistance than the plain carbon. 


same; but it makes up in greater brilliancy and life for the 
additional original cost. It is cheaper to use a Gem 2.5- 


watt lamp than a 3.5-watt carbon lamp. 


An electric safety razor, invented by an Illinois genius, 
now makes it possible for a man to get a genuine “electric” 
shave by heating the water in an electric water heater, 
looking into a mirror lighted by electric lamps, and after 
lathering his face, connecting his razor to a lamp socket 
or other outlet, finishing with a massage by an electric 
vibrator. The razor has a socket handle which houses a 
miniature electric motor which drives a mechanism giving a 
reciprocating motion to the razor blade. The entire device 


is compact and not of excessive weight. 


+ 


The Society of German Engineers has resolved to dis- 
continue the Technolexicon, because the work has turned 
out to be expensive beyond all expectation, and the outlay 
required for its accomplishment within the allotted time 
exceeds the pecuniary means at the disposal of the Society 
for this purpose. All letters and other postal matter con- 
cerning the Technolexicon are henceforth to be sent to the 
“Verein Deutscher Ingenieure,’ Charlottenstrasse, 43, Ber- 
lin (NW. 7). 
the market in English, French and German that can be de- 


At present there is no technical dictionary on 


scribed as at all adequate. 


Tantalum lamps are now carried in stock by a number 


of Pacific Coast dealers, but owing to its fragility the 


tungsten lamp is not for sale yet. Attempts are being made 
to pack these lamps in oil to prevent breakage of the fila- 
ment in transportation. The lowest specific power con- 
sumption of a 40-watt tantalum lamp is 2 watts, with a 
useful life of 800 hours on direct current; 600 hours on 25 
That 
of a tungsten 40-watt lamp is 1.25 watts, with a life of 
1,000 hours. 


tantalum lamp. 


cycle, and 400 hours on 60 cycle alternating current. 


More than 130 volts is impractical with a 

This lamp was originally intended for di- 
rect current; alternating current roughens the filament, and 
the lamp burns out sooner. 


The most prominent detectors for wireless telegraphy 


[Vol. XIX—No. 23 


currents are the Marconi magnetic detector, the carborun- 
dum of the De Forest Company and the electrolytic of the 
Fessenden and Shoemaker types, all requiring a telephone 
The De 
“audion” consists of an incandescent filament in a vacuum, 


receiver for the reception of signals. Forest 
shunted by a local circuit in which is a battery and a tele- 
phone receiver. Incoming electric oscillations appear to 
affect the electrical condition or equilibrium of this circuit 
and set up variations of current therein which are heard as 
G. W. Pickards, 


silicon detector, employs a fragment of silicon between two 


dots and dashes in the telephone receiver. 


flat-ended brass rods, which gives a varying thermo-electric 
effect. 


There are eleven works for the manufacture of calcium 


cyanamide being built in Europe, there being three in 
Dalmatia, two in Italy, and one each in Norway, Prussia, 
Switzerland, France and Bavaria. The total annual output will 
be 166,600 tons. 


af the rate of 400 tons, and the others will begin operation 


The Italian works are already producing 
during the coming year. Electric power is necessary in 
large quantities for making this new material which is 
used as a nitrogenous fertilizer. It is formed by passing 
nitrogen over hot calcium-carbide, the nitrogen being ob- 
This is the 


basis for the preparation of cyanogen derivatives of various 


tained by fractional distillation of liquid air. 


kinds, some of which are valuable as constituents of ex- 


plosives. It is also used in the manufacture of pure 


graphite, hydrogen, and urea. 


An improved mercury-vapor lamp has been invented by 
Dr. Kuch, in which the glass tube of the original Cooper- 
Hewitt lamp is replaced by quartz. In the ordinary mer- 
cury-vapor lamp the power consumption reaches a minimum 
at about 0.6 watt per candle; if more power is supplied to 
the lamp, the candlepower increases at a slower rate than 
the increase in watts, and the efficiency therefore decreases. 
When the power reaches a maximum, i. e., just before the 
softening point of the glass, the efficiency is one watt per 
candlepower. By employing quartz, with its high melting 
point, instead of glass, the lamp tube can be run up to a 
much higher temperature, and in doing so Dr. Kuch found 
that, after a maximum consumption, which may be as high 
as about 1.2 watts per candlepower, the efficiency once more 
improves, and not only is the former value of 0.6 watt per 
candlepower again attained, but still better efficiencies .as 
good as 1-6 watt per candlepower can be arrived at with- 
out difficulty. Another advantage of employing quartz is 
the reductions which are rendered possible in the dimensions 
of the lamp. While mercury-vapor lamps for 110 volts re- 
quire glass tubes about 44 inches long and 1% to. 1% inches 
in diameter, the lighting tube of the quartz lamp for the 
same voltage is hardly 3% inches long and 0.4 to 0.6 inches 
It is, 
therefore, possible to employ fittings resembling those of 
On switching on the quartz lamp, the light fills 


in diameter; for 220 volts it is about 6 inches long. 


arc lamps. 


the whole tube as in the known patterns of mercury-vapor 


lamps, but after a time the glowing discharge becomes a 
mere thread, and the color changes from the objectionable 
greenish-blue to a yellower or whiter light. 
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Electric, Gas and Water. 
Specially reported for the Journal of Electricity, 
and Gas. 


ELECTRIC FURNACE. 871,338. Paul L. T. Heroult, La 
Praz, France, assignor to Societe Electro-Metallurgique Fran- 
caise, Froges, France. 

The combination in an electric furnace, of an electrode, 
a stuffing box surrounding the electrode at the point where it 
enters the furnace, and means for making a contact between 
furnace and electrode comprising divided rings G and H made 
up of a series of carbon blocks G’ and H’ adapted to surround 


Power 





the electrode, the ring G having an upper conical face J and 
the ring H having a lower conical face K in engagement there- 
with, the inner face L of the lower wall of the stuffing box 
being correspondingly conical, a copper ring M above carbon 
rings, a ring Q of packing material above copper ring, and a 
gland N for exerting pressure upon packing ring and thereby 
upon copper and carbon rings, said gland having a flange R 
protecting the packing ring Q from the heat of the electrode. 


ALTERNATING-CURRENT MOTOR. — 871,189. Leo 
Schuyler, St. Louis, Mo., assignor to Wagner Electric Manu- 
facturing Company, St. Louis. Mo. 

In a motor, the combination with a member provided with 
a circuit for producing definite poles therein, of a second mem- 





ber provided with a main conductor, an auxiliary conductor for 
said second member and adapted to co-operate with said main 
canductor, and means for cutting said auxiliary conductor into 
or out of effective operation to shift the poles of said second 
member relative to the poles of said first named member. 


ELECTRICAL WATER-HEATER. 
Naumer, New York, N. Y. 


A heater pipe-coil comprising hollow carbon rods, com- 


870,577. Emil 





bined with an electric switch, a valve mechanically connected 
to said switch, and an independent by-pass valve. 


SURFACE ELECTRIC RAILWAY. 
Mahoney, San Francisco, Cal. 


871,424. Timothy 

A third-rail system comprising in combination a pair of 
track rails, at least one of which is electrically continuous, a 
car provided with alternating-current equipment traversing 
track-rails, a sectional conductor rail, brushes on the car engag- 
ing sections of conductor rail, solenoids connected in series with 


adjacent rail sections, solenoids having a large reactance to op- 











pose the passage of alternating currents, an alternating-current 
conductor, a source Of alternating currents connected with con- 
ductor and the track-rails, a series of transformers arranged 
along the line of track and having their primary coils connected 
between conductor and continuous rail, a series of feed-wires 
connected to the secondary circuits of transformers, and switch 
members operated on excitation of solenoids to close the cir- 


cuit between one of feed-wires and a respective rail-section, 


and a seurce of direct current supply carried by the car for 
exciting solenoids. 
REVERSING MECHANISM FOR TURBINES. 871,107. 


Hans P. Christensen, San Francisco, Cal. 
The combination, with a turbine having an inlet and an 
outlet at each end, of inlet pipes leading to the inlets, a supply 


pipe for the pressure fluid, connected with inlet pipes, a valve 





and means for moving valve to open either of connections and 
close the other, valves controlling the outlets at the ends of the 
turbine, and means, actuated by the pressure fluid when the 
first-named valve is so operated, to close one of latter valves 
and open the other. 
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INDUSTRIAL 


MARINE ANNUNCIATORS. 


The accompanying illustration shows a new type of electric 
marine annunciators recently designed by the Holtzer-Cabot 
Electric Co., Brookline, Mass., for registering calls from dif- 
ferent parts of vessels, either as an alarm or for messenger 
service. Although this instrument is not claimed to be water- 
tight, yet the mechanism is so thoroughly protected that it will 
withstand the dampness and moisture on shipboard without 
in any way corroding the metal parts or affecting the opera- 
tion. 

Standard gravity drops are used, but the coils: are 
thoroughly treated with a moisture proof compound and 
baked so as to prevent any short circuiting, caused by the 
disintegration of the insulation from dampness. Non-cor- 
rosive metals are used so as to prevent all possibility of 
rust forming at the pivot points and interfering with the 


instantaneous operation of the drop. The drops are reset by 
means of a checking rod, which passes through a rawhide 
gasket secured to the inside of the frame. 

The case is of heavy. wood construction with round 
corners, and is usually finished to match its surroundings. 
It is made in two sections, the backboard and the cover. 
All the connections are brought to the backboard, on which 
the drops are mounted, so that this portion of the annun- 
ciator may be installed and tested without closing the cover, 
and the perfect working of the instrument be insured. The 
holes in the backboard, through which the wires pass, are 
filled with a moisture proof compound, rendering this part 
of the annunciator practically water-tight. 

The cover is hinged to the backboard and is fitted with 
a tubular rubber gasket, so that when closed it makes a 
perfect fit, and prevents the ingress of all moisture. As a 
further precaution against dampness, paraffine is run around 
the edge of the glass, where it meets the frame. None of 
the mechanism is mounted on the cover, so that the annun- 
ciator may be more readily installed, and also so that the 
operation may be fully inspected with the cover open ‘f 
desired. This new feature is much appreciated by those 
using this class of instrument. This type of annunciator 
may be furnished with or without a bell or buzzer for call- 
ing, and the complete instrument is very pleasing in appear- 
ance and accurate and serviceable in operation. 
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BOOKS RECEIVED. 


“A Pocketbook of Electric Heating and Lighting,” by 
S. F. Walker, seems to be the right book in the right place. 
It contains in concise pocket form information of daily use 
to central station and contracting engineers. It is divided 
into eight sections. The introductory section dealing with 
definitions, the different electrical units employed, the laws 
of electrical circuits, the differences between the working of 
continuous and alternating currents, the laws of electro 
magnetic and electro static induction, etc. Succeeding sec- 
tions deal respectively with generators, storage batteries, 
switchboards and equipment, systems of distribution, includ- 
ing cables, methods of installation, conduits, leading wires 
and other accessories, together with wiring tables, measuring 
instruments of all kinds, and apparatus for testing, lamps 
and lamp accessories, and finally electric heating apparatus. 
The author’s style is excellent, illuminating the subject 
matter with an intensity and clearness that gives a rapid un- 
derstanding to the student. The logical arrangement of both 
text and tables gives to the book its value as a ready refer- 
ence for the man in a hurry. The author shows a greater 
familiarity with English apparatus and supplies than with 
American, but this apparent defect is really an advantage 
for universal use. A large part is merely a compilation of mak- 
ers’ catalogues brought into compact form. This should have 
included the names of more manufacturers to be fair to all. 
In the 438 pages has been condensed a great volume of useful 
formulae, tables, data and dimensional information. An _ excel- 
lent index facilitating quick use has not been overlooked. It is 
well bound in black leather, and contains about 300 diagrams 
and other illustrations. This book will be sent postpaid by the 
Technical Publishing Company upon receipt of $3.00. 

“Modern Electrical Construction,’ by Henry C. Horts- 
mann and Victor H. Tousley, is a compact pocket book of 
250 pages that has been issued as a practical guide for the 
beginner in electrical construction, and also as a reference 
book for the contractor desiring to know the latest approved 
methods of installing electrical work of all kinds. Besides 
giving a complete interpretation of the rules and require- 
ments of the National Board of Fire Underwriters for the 
installation of electrical wiring and apparatus, it contains 
wiring tables and dimensional information that would prove 
useful to every electrician. By means of its elementary in- 
troduction, the beginner may gain a working knowledge of 
a theory of electricity which he can immediately apply to 
his practice. We would suggest that the user have copies 
of the ordinances of the city in which they are at work to 
be used as an auxiliary to this book, It is 8trongly bound ir 
black leather, being four inches by six inches in size. It 
will be sent postpaid by the Technical Publishing Company 
upon receipt of $1.50. 


Allis-Chalmers Company, of Milwaukee, has_ been 
awarded the gold medal for electric generators and motors, 
issued by the authorities of the Jamestown Exposition, as de- 
termined by a jury of well-known technical experts represent- 
ing leading electrical interests of the country. A second gold 
medal has also been granted for the good_judgment and taste 
shown in the design and erection of the exhibit, which has 
been one of the most attractive features of “Machinery Hall.” 
Gold medals have previously been taken by electrical ap- 
paratus of this company’s build at the Louisiana Purchase 
Exposition, Paris Exposition, and other exhibitions where 
there was international competition. ; 
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POWER AND LIGHT. by burning the waste from the company’s mill. 
Roseburg, Ore.—Notice of the appropriation of 240,000 Portland.—Electric power is to be brought from the 





cubic inches of water from the Umpqua River for hydro- 


electric power development has been filed with the county 


clerk of Douglas County by J. G. Kelly of Multnomah 
County. 
river near Elkton. He expects to erect a dam fifty feet 
high, the water to be conveyed through a canal ninety feet 
wide and fifteen feet deep, and then returned to the river 
at a point 200 feet southwest of the dam. 

Renton, Wash.—Joseph Wood has been instrumental in 
getting the new mill people at Bryn Mawr to consider the 
proposition of putting in an electric light.and power plant 
to supply the needs of the town of Renton. 

Elk City, 


summer on the 


Idaho.—A_ power plant be built next 
fork of the Clearwater River, near 
Mile Creek, Elk City 
Qrogrande mining districts. The plans of the plant have 
The 


power site has been located by Jacob Schlosser of Chicago, 


may 
south 
near the and 


the mouth of Ten 


been drawn and call for an expenditure of $140,000. 


president of the Umatilla Mining Company, which owns the 
Umatilla Mine near Orogrande. Mr. Schlosser and his asso- 
ciates will form a separate company to develop the water 
power, which will furnish electric power to run the Uma- 
tilla Mine and will supply the Buffalo Hump, Orogrande 
Chicago 


and Elk City mining districts with power. men 


are back of the enterprise. The plant will develop 7400 
horsepower at low water and about 10,000 horsepower at 
full flood. The waters of Ten Mile Creek and some of the 
flow of the south fork will be united, the water from Ten 
Mile being carried through a pipe line three and a half 


miles in length, and the water from the Cleafwater through 
a flume three-quarters of a mile long. 


Tacoma.—Work will start within a short time on the 
construction of a steam power plant for the generation 9i 
electricity for the use of the suburbs of Tacoma. It is to 
be erected by the Bismarck Mill Company of Bismarck and 
has for the main object the utilization of waste from the 
concern’s lumber mill. The cost of the plant has not been 


announced and the promoters have not entirely finished 
their plans, so they are unable to state exactly the size o- 
the amount of electric power which will be generated. “It 
is safe to say,” states S. T. Lewis of the Bismarck Lumber 
Company, “that we have sufficient power to give electricity 
to all the suburbs surrounding the south limits of Tacoma. 
We will not attempt to supply any current to the city:of 
able 
Mr. 
Lewis and Beall Forter, promoters of the project, to run 
Hill, Parkland, Lake 


Spanaway, Indian Addition and other nearby districts. The 


Tacoma, and it will be some time before we will be 


to reach all of the suburbs.” It is the intention of 


lines to Fern Steilacoom, American 


current will be generated by means of steam power secured 


The point of diversion is at the big bend in the | 


Little White Salmon 
The Portland Railway, Light & Power Company owns a 


River, in Washington, to Portland. 
power site there and will develop it as the needs of the city 
requires. The power site was purchased years ago by the 


old City & Suburban Railway Company. It came into the 
possession of the present company through the consolida- 
tion of the old companies. The site comprises a tract of 
land of over 2500 acres. President Josselyn, of the Portland 
Railway, Light & Power Company, returned from a visit to 
the property for the purpose of inspecting it and deter- 
mining its possibilities, having never seen it. He said: “I 
am very much pleased with the property and find it will 
easily develop from 25,000 to 30,000 horsepower. The water 
will have a head of approximately 1100 feet. It lies about 
sixty miles from Portland and is another reserve power site 
that will be developed by our company as soon as the de- 
mand warrants. The transmission of this power to Port- 
land presents no unusual difficulties, although the generators 
will lie sixty miles away and two rivers will have to be 
crossed to bring the power into Portland's business district. 
The White Salmon power site offers high voltage with com- 
small outlay and the can therefore 


paratively company 


afford to lose a small amount of electricity in transmission. 


INCORPORATIONS. 
Salt 


poration of the Beaver River Power Company, of Colorado, 


Lake, Utah—A certificate of the articles of incor- 


has been filed. The principal place of business of the com- 


pany is Telluride, Colo. The officers of the company are: 


L. Nunn, president; Lucien B. Fuller, vice-president; Wil- 
liam L. Bierbach, treasurer; Eldon P. Brown, secretary. 
Among the many purposes of the corporation are named 


the generating, storing, using, transmitting, distributing and 


selling of power. 


Kelseyville, Cal—The Lake County Power Company has 
been incorporated in this city for the purpose of absorbing 
the old corporation organized two years ago to provide the 
city with electricity for lighting and gas for fuel. The power 
for generating the electricity will be secured from a natural 
gas well here, while the same source will be utilized for fuel 
gas. 
within forty-five days, and later will furnish fuel and light 
The 
George P. Low of San Francisco, G. S. Cutler of Calistoga, 
Robert Polk of Upper Lake, Judge M. S. Sayre and B. H. 


Henderson of Lakeport. 


The company promises to have both plants running 


to Lakeport. men behind the new organization are 


The company has secured quarters 
at Lakeport and will later establish a substation in that city. 
The men who relinquished their interest in the old company 
were W. M. Nobles, Joe McLaughlin, Dr. W. R 


Lewis Henderson, W. H. Renfro, and L. H. Boggs 


Prather, 



























































WATER WORKS. 


Vacaville, Cal—The trustees of the city have given in- 
structions to have prepared an ordinance providing for the 
laying of additional water mains. 





Lynden, Wash.—An ordinance has been passed by the 
City Council providing for a water system for the town of 
Lynden, outlining the plans, giving the estimated expense 


and providing the funds for the system. 


Roswell, N. M.—An ordinance has been adopted author- 
izing the Mayor of Roswell to call a special election to sub- 
mit the issuing of bonds for $120,000 for construction of a 
waterworks system. The election is to be held January 


15, 1908. 


Phoenix, Ariz.—Bids ‘will be received by the Superin- 
tendent of Waterworks until December 2nd, for furnishing 
all material and labor for completion of the contemplated 
improvements; for supplying the material only and for the 
necessary work for installation of the material. 


Medford, Ore.—At the last City Council meeting the 
most important subject taken up was the construction of a 
new distributing system of city water works. Councilman 
Osenbrugge agreed to close arrangements in Portland for 
the purchase of pipe, providing satisfactory replies were re- 
ceived from letters regarding the acceptance of city secur- 


ities in payment. 


Tonopah, Nev—The United Water Company of Tono- 
pah is to be compelled to pay $1.50 for each stump left 
in cutting wood on the Government’s domain at Rye Patch. 
The 


says the owner of a mining claim can use any wood that 


This involves the payment of many thousands. law 
may happen to be there for whatever purpose he may desire 
in the way of developing his claim; but he must not haul 


it off the claim. 


San Luis Obispo, Cal—The Board of Trustees of the 
city of San Luis Obispo, Cal., is receiving sealed bids for 
the following material to be delivered f.o.b San Luis Obispo, 
Cal., within ten days from the date of acceptance of the 
bid: Pipe, 1500 feet of lap welded casing with perfect V 
threads and patent protecting sleeve couplings. Inside diam- 
eter 75% inches; outside diameter, 8 inches, and 15.41 pounds 
nominal weight per foot; nominal threads per inch of screw, 
11%. 

Spokane, Wash—The City Council has unanimously 
adopted resolutions offered by Councilman Pratt to enter 
immediately into negotiations for the purchase of the nec- 
essary machinery for taking the water supply of the city 
The 


Engineer 


from the gravel near the upper river pumping station. 
estimated cost of making the change is $25,000. 
McIntyre states that a San Francisco firm has sent in a 
the 


days, but he thinks it will take from ninety days to five 
months to make the change complete. 


proposition to supply necessary pumps within thirty 


Los Angeles.—The city has made the final purchase of 
1000 acres of land at the head of the San Fernando Valley 


as a site for the twin storage reservoirs for the waters of 
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the Owens ‘River. At this end a dam half a mile Jong and 
130 feet high will be built. Four million feet of earth must 
be moved at an expense of $500,000. The volume of water 
stored will be 10,000,000,000 gallons, enough to supply Los 
Angeles six months if the aqueduct and Owens River should 
both chance to go dry. The land just bought is 600 acres 
and cost $66,000, said to be about one-fourth its value, the 
George K. Porter Company making a great concession for 
It is estimated that 75,000 acres 


additional can be irrigated, 60,000 more carloads of fruit 


the benefit of the valley. 


and grain produced, and railroad experts say this will mean 
$18,000,000 more annual revenue to the several lines. 





TELEPHONE AND TELEGRAPH. 


Red Bluff, Cal—Arrangements are now being made by 
R. L. Swanson, owner of the telephone line between Red 
Bluff and Manton, to organize a farmers’ telephone system 
for the people of the Antelope Valley. 


San have closed con- 
tracts for the construction of the Postal Telegraph Building 
This 


Francisco.—The Crocker heirs 
at the northeast corner of Bush and Battery Streets. 
building will be of steel-frame, Class-A type. 


Ogden, Utah—The United States Independent Tele- 
phone Company has sold the Utah Independent Telephone 
Company, one of its subsidiary corporations, to R. L. Day 
& Co., investment bond dealers of New York City. The price 
paid was $910,000, which, with $50,000 forfeited by Elmer 
Lake took 
options some time ago on this property, makes the sum 
realized for the Utah holdings, $960,000. 


B. Jones, representing Salt capitalists, who 


Carson, Nev.—A deal has been consummated between 
the Pacific Telephone & Telegraph Company and the Ne- 


vada Consolidated Telephone & Telegraph Company whereby 


the latter will take over the entire system of the former in 
its territory. The deal was the outcome of a battle which 
has been raging between the two companies for some time 
Nevada 


granted franchises against the desire of the 


and which culminated when the 


company was 
old one. The 
new company has announced that it will operate its system 
under the new franchise, and that it will give two per cent 
of its earnings to the city. Manager Heidenrich will be 
has also 
the 


extend over 


retained by the new company. Announcement 
purchased all 
which 


Douglas County, Nev., and Alpine and Mono Counties in 


been made that the new concern has 


Alpine Telephone Company’s lines, 


California. J. F. Adams, president of the company, is ar- 


ranging for the installation of modern equipment. 


FINANCIAL, 


San 
Platt of the Geary Street Railroad Company, the Super- 


Francisco.—After a showing made by Horace G. 
visors’ Committee on Public Utilities decided to recommend 
to the Board that the payment to the city should be reduced 


from 10 per cent to 5 per cent of the gross receipts, but the 


Board has so far declined to act on this recommendation. 
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TRANSMISSION. 


Napa.—The Snow Mountain Power Company is rapidly 
rushing the installing of its line from St. Helena to this city. 
The poles are now in position as far south as Oakville, a few 


miles above town. 


Washington, D, C.—A permit has been granted the 
North Mountain Power Company of Junction City, Cal., to 
occupy an electric transmission line right of way, 27 miles 
long, in the Trinity National Forest Reserve. 


Stockton, Cal—Henry E. Adams, manager of the Stock- 
ton Gas & Electric Company, states that the corporation of 
which that company is a part will build a power line from 
Sacramento to Stockton through the towns of Lodi, Acampo, 
Galt, Elk Grove and Flotin. ; 


San Jose, Cal—At a recent meeting of the Fire and 
Police Commissioners a resolution was adopted by a unani- 
mous vote creating underground districts within the city of 
San Jose. The time was also fixed within which the electric 
wires and poles must be removed and the wires placed in 


underground conduits. 


Fresno, Cal—The King’s River Power Company, of Los 
Angeles, has given notice of the appropriation of 25,000 
inches of water from King’s River to propel machinery for 
the generation of electric power at a power house to be 
located on Section 35-12-28, and to be transmitted to Fresno, 


San Francisco and Los Angeles. 
7 


Fallon, Nev.—State Engineer Nicholas has issued a 
water right on the Truckee River to Percy Gardner. Ac- 
cording to reports, plans and details have been submitted to 
the Southern Pacific Railroad officials for the construction 
of a large power plant on the Truckee River, twenty-five 
miles from Sparks, near Clark’s Station. The proposed site 
is on the Southern Pacific ground. 


ILLUMINATION. 


Turlock, Cal.—Joseph McDonald, of San Francisco, is in 
Turlock to secure the assistance of the citizens in erecting 
a $25,000 gas plant there. 


Wenatchee, Wash.—The City Council has passed a fran- 
chise for a gas plant in favor of Arthur Gunn. The matter 


has been under discussion for some weeks. 


Tonopah, Nev—J. Ross Moore, assistant engineer to S. 
C. Lowe of the gas company, has arrived in Tonopah from 
San Francisco to look after the construction of the oil plant 


and the installation of the street lamps. 


Banning, Cal.—Messrs. C. S. Holcomb and C. D. Hamil- 
ton are working for a gas plant for this city to be con- 
trolled wholly by Banning people. The capital is $25,000 
and the plant to be installed will cost between $10,000 and 
$11,000. 


POWER AND LIGHT. 


Los Angeles—Mr. J. N. Kelman, of Los Angeles, ha: 
closed a contract with the Edison Electric Company of that 
city for 75,000-volt circuit breaker equipment for all sub- 
stations on their Kern River line. These circuit breakers 
are operated by means of trip coils placed directly in the 
line, and the Los Angeles Edison Electric Company has, for 
some time, been operating a number of 30,000-volt circuit 


breakers of this type. 


San Bernardino, Cal—On November 19th, the two 
power plants of the Edison Electric Company, in Santa Ana 


Canyon, twenty-eight miles from San Bernardino, were tem- 


porarily disabled by a landslide which destroyed about 350 ' 


feet of concrete tunnel and the forebay. Relative to the 
peculiar natural conditions which seem to have caused this 
accident, Mr. B. F. Pearson, the Edison Electric Company’s 
general superintendent in Los Angeles, has made the follow- 
ing statement for the Journal: “The Edison Company’s tun- 
nel at the point where the slide occurred runs for some dis- 
tance along the side of a mountain above the Santa Ana 
River. The earth through which the tunnel runs at this 
point is of a decomposed granite composition which, when 
subjected to the action of water, becomes very soft. A 
crevice in the concrete lining of the tunnel, probably caused 
by one of the slight siesmic disturbances which have re- 
cently occurred in the San Bernardino Mountains, allowed 
a slight leakage of water which gradually penetrated and 
softened the earth supporting the tunnel until it allowed a 
section of 350 feet to break away and slide vertically for a 
distance of about twenty feet. The forebay was consider- 
ably damaged but the pressure pipe remains intact. Neces- 
sary repairs will include about 400 feet of tunnel in a new 
location and an extension of the present pressure main to 
connect with the new tunnel. This work will be completed 
in about six weeks and the expense will probably be some: 
thing like $6000. The two plants of the company at this 
point were not damaged, but will necessarily remain out of 


commission until the new tunnel can be completed.” 


FINANCIAL. 


Berkeley, Cal—A. E. Shaw, one of the incorporators of 
the Mokelumne Water Company, says that the new company 
is a private proposition and has nothing whatever to do with 
the Spring Valley Water Company and that none of the 


owners of the Spring Valley Company have anything to do 


‘ with the new company. He states that the new company 


expects to spend about $1,000,000 in improvements on thé 


property which it has taken over. 


San Francisco.— Superior Judge G. A. Sturtevant has 
handed down an adverse decision in the suit of the San 
Francisco Savings Banks to restrain the municipality from 
collecting taxes on the item of $720,000, to be used for the 
reconstruction and equipment of the Geary Street railroad 
The court holds that money for these purposes can not 
legally be included in the present tax levy. It is understood 
that the case will be appealed. 
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TRANSPORTATION. 


Riverside, Cal_—Engineer Smith of the San Bernardino 
Traction Company has stated that the trolley extension be- 


tween Riverside and Colton would be begun in two weeks. 


San Diego.—The application of the South San Diego 
Investment Company for a franchise was refused by the 
Supervisors upon legal grounds. A delay of a month will 


be occasioned. The franchise will be advertised. 


Vallejo.—The surveyors employed by the Stone-Webster 
Engineering Company in the interest of the Napa and Lake- 
port road to Sacramento, via Napa and Cordelia, have moved 
their camp from the Jamison Canyon to Soscol, just north 


of Vallejo. 


San 


Board of Supervisors has decided to recommend the pas- 


Francisco.—The Public Utilities Committee of the 


sage of the supplemental franchise for an electric line on 
Twentieth Avenue to be granted the Parkside Transit Com- 
pany. 

Ariz.—A 
miles in length, will be built by the Columbus-Duquesne 


A. W. Fassig and 
A. W. Falker are just in from the property and state that 


Tucson, narrow gauge electric railroad, 25 


Copper Company in Santa Cruz County. 


machinery is en route for the power house. 


Vallejo, Cal.—Practically all of the survey work in con- 
nection with the proposed Vallejo & Northern electric road 
has been completed. Active operations in constructing the 
road, which will take two years before it is completed, will 


be started in the spring of next year. 


San Francisco—The United Railroads began the first of 
December to operate electric cars on Ninth Street between 
Mission and Brannan. This is tlfe first time cars have been 
run over that portion of the Polk, Larkin and Ninth Street 
franchise since the fire. It was formerly a cable road, but 


was reconstructed into an overhead trolley after the fire. 


Redlands, Cal——The Board of Trade will appoint a com- 
mittee to meet W. F. Whittier, a San Francisco capitalist 
and owner of the Hemet townsite, to take up the question of 
an electric road to Redlands from the San Jacinto Valley. 
Mr. Whittier’s plan was to build a line costing $600,000 and 
handle bonds for half the amount and have Redlands, Hemet 


and San Jacinto handle the remainder. 


Napa, Cal.—The laying cf rails upon the up-valley ex- 
tension of the San Francisco, Vallejo and Napa Valley elec- 
tric road is being pushed forward at a rapid rate, and the 


steel is now in position to a point less than a mile and a 
half from St. Helena. Two weeks of clear weather will sec 


The St. Hel- 


ena Chamber of Commerce will celebrate the occasion by a 


the track completed into the up-valley town. 


big jubilee banquet. The electric officials promise to have 
the cars running to the terminus by Christmas. 
San 


and. other. capitalists who planned to build an underground 


Francisco.—Rudolph Spreckels, James D. Phelan 


conduit electric railway, have decided to dissolve the cor- 


poration and abandon the proposed system,. leaving the 
United Railroads in control of the field. Rudolph Spreckels 
gave this information to a committee from the Mission 


Promotion Association. Mr. Spreckels said that he had re- 
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solved on this course because he feared that in view of his 
fathering the prosecution of the trolley graft his motives in 
applying for franchises might be misconstrued. He said 
that at no time in the future could he be induced to build 
a competing street railway system and that he had made up 
his mind never to apply for any franchises. 


ELECTRIC RAILWAYS. 


Quincy.—The citizens of Quincy have subscribed $13,000 
of the necessary $30,000 required to build an electric of 
steam railway between Quincy and the Hartwell Ranch, the 
nearest station to Quincy on the Western Pacific Railroad. 


If built, the road will be 3% miles long. 


Bozeman, Mont.—Citizens of Bozeman have raised $30,- 
000 cash bonus fund for an interurban electric trolley line, 
which will connect that city with practically all of the towns 
of the Gallatin Valley, comprising about 200 miles of rail- 
road. This will be the first interurban line in the State, 


‘and it will be built by St. Paul capitalists. 
B. C.—Plans 


Canadian Pacific Railway to electrify the branch known as 
& Western The West Kootenay 
Light & Power Company will furnish the current. It is 


Vancouver, have been prepared by the 


the Columbia Railway. 
the intention of the company to try to recover some of its 


lost business on the boundary line. 


Tacoma.—The Interurban Electric Railroad connecting 
Tacoma and Seattle is having an entirely new equipment 
purchased, and with the installation of the new equipment 
next month may come the inauguration of a forty-minute 


train schedule between the two cities, with every other train 


a limited, making no stops between the limits of the 
two cities. 
Kennewick, Wash.—The contract has been let for the 


Luilding of an interurban line from Hanford to Kennewick, 
a distance of nearly 70 miles. This line will pass through 
the most of the Hanford lands, making them accessible to 
rapid transportation facilities. Seventy-five cars of up-to- 
date machinery are at Hanford now ready to be installed 
in the new power plant. When this is completed the com-. 
pany expects to furnish water during the irrigation season 
and heat the houses of the surrounding country with elec- 
tricity in the winter, when little power will be needed for 


irrigation purposes. 


Ore. 


of Trade Monday night, Councilman A, N. Wills announced 


Portland, 





At a meeting of the Sellwood Board 


that the Portland Railway, Light & Power Company con- 
templated the erection of a plant for the making of its 
own cars in Portland instead of having them turned out 
in the East, so that all the money it has been sending out 
of the country for cars should be distributed in Portland. 
Options, he said, had been obtained on two tracts for this 
plant on the Mount Scott Railroad. The Board decided that 
such a plant would be a good thing for the suburb of Sell- 
wood, and appointed a committee to endeavor to induce the 


The 


company owns a 20-acre tract south of the Estacada branch, 


railroad company to look with favor on that suburb. 


just east of the Southern Pacific Railroad, purchased several 
years ago, that may be used for this plant. 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


489 





TRANSPORTATION. 


San Francisco.—The United Railroads has restored to 
its service the entire Howard Street line, which has not been 
in full commission since the fire. 


Hanford.—F. S. Granger has given to Chas. L. Hill, 
representing the H. W. Johns-Manville Company, of San 
Francisco, an 


order for the overhead equipment for 17 


miles of electric road. 





Ely, Nevada—O. J. McConnell, through his attorney, 
Thomas L. Mitchell, has asked the Board of County Com- 
missioners for a franchise for an electric railway, the fran- 
chise to extend from the smelter to, and covering, all the 


streets, avenues, and alleys of Ely City. 


San Diego.—E. W. Paterson, of the South San Diego 
Land Company, states that a franchise will soon be asked 
for a line to connect with the street railway in course of 
construction in the tract of the company. This line will run 
from the head of the bay to the west boundary of South 
San Diego and run to the belt line railroad at the northern 


end. 


Vallejo.—The Monticello Steamship Company is plan- 
ning to conduct a freight business between San Francisco 
and Napa Valley points on the opening of the electric rail- 
to St. Day. The 
steamer Monticello is to be run daily as a freight carrier. 


road extension Helena on Christmas 
The new $55,000 wharf which the company recently started 
is finished, and the steamer line now has nearly 600 feet 
of fine wharf frontage on 30 feet of water 
The 


now finished within two miles of St. Helena. 


as the terminal 


for the Napa Valley electric road. electric road is 


Goldfield—A syndicate of Baltimore capitalists, headed 
by H. G. Merry, a mining engineer of that city, recently 
acquired a big group of copper properties in the Ubehebe 
Mountains, and has decided to build a standard gauge elec- 
tric railroad from Bonnie Claire station, on the Tonopah 
and Goldfield Railroad, to its mines, a distance of fifty miles. 
The officers of the company claim that the Ubehebe Range 
contains one of the largest copper deposits in the West, 
the ledge at one point on their property measuring fifty feet 


in width and running from 25 to 76 per cent copper. 








OIL. 
Falls, Ore.—An oil 


Bonanza country. Several weeks ago a company was formed 


Klamath 


excitement is on in the 


to prospect for oil, coal and minerals. This week two dif- 
ferent parties had a race for the same land. One was led 
by J. O. Hamaker, and the other by E. B. Hall. Mr. 


Hamaker posted his notices first, but Mr. Hall got his filing 
in first, filing for record locations calling for 1,760 acres in 
the upper end of the Langell Valley. Bonanza is the head- 


quarters for the oil excitement. 


Bakersfield —As 


and the cleaning out of old wells, the Blodget interests now 


the result of new development work 


have over the required 200,000 barrels necessary to fulfill 
the contract with the Salt Lake Railroad, beginning January 
Ist. Inthe tanks at Sunset there are now 200,000 and 225,000 


barrels, while six strings of tools are now at work, on 


Sections 34 and 35, 12-24. H. A. Blodget estimates that 
the Salt Lake will require between 2,000 and 3,000 barrels 
of oil daily, totaling about 850,000 barrels for the year. 


The contract is for five years. 


Tacoma, Wash.—As a result of the sharp competition 
between rival oil companies the price of kerosene has been 
reduced nearly 6c. per gallon during the last two weeks. 
The last cut was made several days ago, when the -whole- 
sale price of kerosene was fixed at 11%c. a gallon, the 
Be- 
fore competition entered the field the Standard charged 


lowest ever known in this State at this time of year. 


from 13c. to 15c. a gallon at this season for oil, which, ac- 
cording to the statement of the inspectors, did not approach 
the 


article offered at present in purity. Prior to the com- 


ing of the Union Oil Company of California a year ago 
the Standard had absolute control of the field. It was only 
six weeks ago that the Union began to supply kerosene and 
tank wagons were put on the road. The Standard resented 
the encroachment of its rival, and lopped off a cent or two 
from the wholesale 


price. The cut was immediately met 


by the Union, and since then the price of oil has been 


going down. 


ILLUMINATION. 


Fullerton.—The City Trustees have passed an ordinance 
granting a gas franchise to the Home Gas Company. 

Long Beach.—Shortly after the first of the year, the 
Edison Electric Light Company will expend from $100,000 
to $150,000 in a new plant at Long Beach. Whether the 


present site will be used or not is under discussion. 


Los Angeles.—Incorporation papers for the Los Angeles 
Gas & Electric Company are now being prepared with a 
capital stock of $200,000. H. F. Lenkfield is the originator. 


It is proposed to expend $120,000 in the northeast corner 


of the city. 

Los Angeles—The Southwestern Gas Company, which 
proposes to supply Colegrove and South Hollywood from a 
plant to be built in the southwest part of Colegrove, has its 
machinery on the way from the East, and expects to begin 


business in sixty days. 


Union Construction 
Electric 


material for 


Gilroy.—The Company, for the 


Stanislaus Light & Power Company, is shipping 


the construction of towers near the line of 
the Southern Pacific Company’s track, the objective point 
being the cement works at San Juan. This point they have 
contracted to reach by July 1, 1908. Two carloads of ma- 


terial have been unloaded at Gilroy. 


Chico.—The bid of L. D. 
franchise granting permission 


Macy of $50 for the electric 
to construct and operate an 
electric light, heat and power system in the city of Chico, 
was the only one presented at the last meeting of the City 
franchise offered for sale. It was 


Council when the was 


unanimously ordered sold to Mr. Macy. Attorney Macy 
states that a small plant will be established at first, but that 


this will be gradually enlarged as demands upon it increase. 













































FINANCIAL. 


Bakersfield.—An cents has been 


declared on the Pittsburg Oil Company. 


No. 124 of $10 per de- 
liquent December 21st, has been declared on the Wutchum- 


extra dividend of 2% 


Visalia.—Assessment share, 


na Water Company. 


Oroville—lIn the suit of the Oro Light & Water Com- 
pany against the city of Oroville et al in the United States 
Circuit Court, the plaintiff's application for an injunction, 

Van Fleet, 
In the same 


pending the litigation, was granted by Judge 
who fixed the bond in the sum of $20,000. 

court the city of Oroville’s demurrer to the bill of com- 
plaint of the Oro Water, Light & Power Company was 
overruled. Both leases are for the purpose of contesting an 
alleged abnormally low water rate fixed by the Oroville 


Board of Trustees. 


San Francisco.—President Patrick Calhoun of the United 
Railroads, has made a report to the stockholders as to the 
gross earnings of the company for last August. He states 
gross receipts were $317,769 as compared with $429,311 for 
August, 1906, or a decrease of $111,542. 


monthly report made public since the strike of May 5th 


This is the second 
last was declared. The first report was for June, when 
gross receipts were $152,126 as compared with $448,455 for 
June, 1906, or a decrease of $296,329. 
the slump in value of the bonds has been $5,000,000, while 
the falling off in preferred stock has been $11,400,000. The 
slump in the common stock has been $21,750,000. 


Since the great fire 


Los Angeles——An ordinance has been adopted provid- 
ing for the issuing of bonds of Los Angeles for $510,000, 
being .-a part of the issue of $23,000,000, authorized at the 
special election of June 12, 1907, for acquiring and ¢on- 
structing waterworks for supplying water from Owens River 
Valley. 
bonds 1 to 15 inclusive, payable December 1, 1914, and 15 


These bonds are to be numbered 1 to 510 inclusive, 


each year hereafter. The bonds bear 4 per cent. An or- 
dinance has also been adopted providing for ah issue of 
$1,020,000, Owens River water bonds, from 1021 to 2040 in- 
clusive, payable as follows: Bonds 1021 to 


1, 1914; 1051 to 1080, December 1, 1915; 1081 to 1110, De- 


1050, December 


cember 1, 1916, and so on, these bonds also bearing 4 per 


cent interest. 







TRANSMISSION. 

Wonder, Nev.—Negotiations are now in progress to se- 
cure electric power for the town of Wonder from Carson 
City, Nev. 
of Yards and Docks 


asks $786,800 for improvements at Mare Island next year. 


Washington, D. C.—The Bureau 





The principal item is $385,000 for a central power plant. 


Napa.—Work has been begun by the Snow Mountain 
Power Company, which is constructing power lines in Napa 
County. A 
Union Station and. strung wires. 


large force of men has erected poles near 
The line will be extended 
to St. Helena and Calistoga without delay, and also across 
Napa County to make connections with lines at Santa Rosa, 


Vallejo and San Rafael. The new company will generate 
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a large amount of power at its plant in Mendocino County. 





Whittier—The Hadley Land & Water Company of 
Whittier, Cal., has leased the Laguna Ranch of 2,500 acres, 
owned by Mrs. Arcadia B. de Baker, just beyond the Los 
Angeles River, and extending to Huntington Park and north 
as far as the Santa Fe Railroad. The lessees will put in 
three power plants, develop water for the entire tract, put 
down artesian wells, and put in a 5,000,000-gallon reservoir. 
The company will spend about $20,000 in power plants and 
pipe line, and $10,000 additional in drilling wells. 


San .Francisco.—The City Electric Company has closed 
a contract with the Westinghouse Machine and Westing- 
house Electric & Manufacturing Comipany, of Pittsburg, for 
This will cost $300,- 
Two smaller generators of the same type are now in 


a 10,000-horsepower 
000. 
use by the City Electric Company, and the large machine 


turbo-generator. 


that has just been ordered will greatly increase the capacity 
Streets. The 
United Railroads expects to obtain from this company a 


of its power-house at Beach and Mason 
large supply of power for running its cars, and the plant 
is being improved accordingly. With the new equipment 
this power station will be very similar to the New York 


plant which furnishes power for the subway traffic. 


INCORPORATIONS. 


Fresno.—Articles of incorporation have been filed by 


the Ward Oil Company with a capital stock of $100,000. 
The directors are J. A. Ward, H. H. Welsh and G. L. War- 


low. 


Hanford.—The Kings County Oil Company has been in- 
corporated with a capital stock of $100,000 by S. B. Johns- 


ton, J. T. Dunlap, W. F. Kelly, F. X. Beck and F. W. 
Waechter. 
San Francisco—Articles of incorporation of the New 


Era Oil Company have been filed with the County Clerk 
It is capitalized at $100,000. The directors are Fred L. 
Wolfe, Edwin D. Wolfe, Burke Corbet, John R. Selby and 


L. C. Snyder. 


San Francisco.—The Ubertas Oil Company has been in- 


corporated with a capital stock of $100,000 by C. L. Metzger, 
Fritz. Bollmer, A. B. 
Gould. 


Fowler, H. M. Whitely and J. L. 
The place of business is San Francisco. 





Klein’s New “Chicago Grip.” 












No. 358-A, for No. 6 wire and smaller. 


Is made of steel forging, polished, and nickel plated. It is 
a well proportioned and reliable tool. The draw link is ar- 
ranged so it does not fall in the way of the wire. It holds fast 
on iron or copper wire. 

All prominent supply houses carry our products. Do not 
fail to have our catalog on file. It is arranged with Code and 
list numbers for convenient ordering. 


Mathias Klein & Sons, 


95 W. Van Buren St., Chicago, Ill. 


